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ClAIMS 

1. A thin film capacitance elCTient con^sition, 
wherein: 

a bisxnuth layer compound having a c-axis oriented 
vertically with respect to a substrate surface is 
eaepressed by a composition formula of (BizOa)^ (Aa-i 
Osai-i)^'' or Bi2Att-i Bm Oau^sr wherein '^m'^ is an even nuxpber^ 
^A^ is at least one element selected from Ma, Ph, Ba^ 
Sr, Ca Bxid. B±, and "^B'' is at least one element selected 
from Fe, Co, cr, 6a, Ti, Nb, Ta, Sb, V, Mo and W; and 

Hi in said bismuth layer confound is excessively 
included with respect to said oon9>osition formula of 
(Bi202)^'*' (An-i Qm OsoH-i)^' or BiaApL-i Osbh-s/ and the 
excessive content of Bi is in a range of 0 < Hi < 0,5Km 
rool in terms of Bi. 

2 • The thin film capacitance element oonqposition 
as set forth in claim 1, wherein the excessive content of 
Bi is in a range of 0.4 £ Bi < 0.5xm mol in terms of Bi. 

3. A thin film capacitance element composition, 
wherein a bismuth layer c^nqpound having a c-axis oriented 
vertically with respect to a substrate surface is 
expressed bfy a orarrposition formila of SrBifTi^Oi«; and 
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Bl In said bismuth layer compound is excessively 
included with respect to said ooinposition formul^i of 
SrBi4Ti40is/ and the excessive content of Bi is in a range 
of 0 < Bi < 2.0 siol in terms of Bi. 

4, A thin film capacitanoe eldiodnt coonposition/ 
wherein a bismuth layer compound having a c-axis oriented 
vertically with respect to a substrate surface is 
expressed by a composition formula of SrBi4Ti40xs; a-nd 

Bi in said bismuth layer compound is excessively 
included with respect to said Cftmposition formula of 
SrBi4Ti40u/ smd When the excessive content of Bi is 
eaqpressed by a mole ratio (Bi/Ti> against Ti, Bi/Ti is in 
a range of 1 < Bi/Ti < 1.5. 

5. A thin film capacitance element composition/' 
wherein a bismuth layer compound having a c-axis oriented 
vertically with respect to a substrate surface is 
expressed by a coxr^>ositioii formula of 6raECayBasBi4Ti40x6 , 
x+y^-z=l/ OisSl, O^v^l and O^zSl; and 

Bi in said bismuth layer oooQ^ound is excessively 
included with respect to said composition formula of 
SrjcCayBaBBi4Ti40i5/ and when the excessive content of Bi is 
expressed by a mole ratio (Bi/Ti) against Ti, Bi/Ti is in 
» range of 1- < Bi/Ti < 1^5^ 
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6. the thin film aapaoitanae element: aaaapoBLtlon 
aa ftet toxth in any one of claims 1 to 5, furthermore 
including a rare earth element (at least one selects 
from SO/ Y, La/ Ce, Pr, Md, Ka/ 8m, Eu, Gd, Tb, Dy^ Ho, 
Er/ and Iiu) • 

7. Tho thin fllta capaoitanoe element ccan^sition 
as set forth in any one of olaims 1 to 6, wherein a c- 
axis orientation degree of said bismuth layer compound 
with respect to said substzrate surface is 80% or more. 

8. The thin film capacitance element cm^>osition 
as set forth in any one of claims 1 to 7, wherein leakage 
cujrrent density at electric field intensity of 50 kV/cm 
is 1x10'*'' A/cm" or lower. 

9. The thin film capacitance element conqposition 
as set forth in any one of claims 1 to 8/ wherein an 
average change rate of a capacitance against a 
t^nperature in a range of -55 to -i-lSO'^C is ±500 ppm/^'C 
with the reference tempera tuxre of 25^C. 

10. A thin film capacitance element/ wherein a 
lower portion electrode, dielectjric thin film and an 



67 



upper portion electrode are successively foxxned on a 
subs tra te , wherein 

said dieleotrio film is oonposed of the thin film 
capacitance element CCTtposition as set forth in any one 
of claims 1 to 9. 

11. The thin film capacitance element as set 
forth in claim 10, wherein a thickness of said dielectric 
thin film is 1 to 1000 nm. 

12 « A thin film multilayer capacitor, wherein a 
plurality of dielectric thin films and internal electrode 
thin films are alternately stacked on a substrate, 
wherein 

said dielectric thin film is coxi^>osed of the thin 
film capacitance element conqposition as set forth in any 
one of claims 1 to 9. 

13. The thin film multilayer capacitor as set 
forth in claim 12, wherein a thickness of said dielectric 
thin film is 1 to 1000 nm. 

14 . A hiyh permittivity insulation film including 
a bismuth layer c^npound having a c-a^s oriented 
vertical ly with 3?espnGt to ^ w iih « -hga-ho nii^rf^Qfii. wherein 
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tlie l^ismuth layor compound is composed of the thin 
film capacitance eloment cooonpoaiition as set £orth in any 
one of claims 1 to 9. 

15. A production method of a thin filtn 
capacitance element as set forth in claims 10 or 11, 
comprising: 

a coating step for coating a solution fox- forming 
ScLLd thin film capacitance element con^sxtion on a 
surface of said lower portion electrode, so that Bi in 
said bismuth layer coinpound becomes an excessive content, 
to form a coating film; and 

a firing st^ for firing the coating film on said 
lower portion electrode to form a dielectric thin film 

when forming said dielectric thin film on said 
lower portion electrode* 

16. The production method of a thin film 
capacitance element as set forth in claim 15, wherein 
after forming said coating film on a surface of said 
lower portion electrode, said coating film is dried, then, 
preliminary firing is performed on said coating film at a 
teii5>erature of not crystallizing the coating film and, 
then, said coating film is fired. 
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17. The production znethod of a thin film 
oapaoitanoe element as set forth in olain 15^ wherein 
after dryLng said coating film, steps of forming still 
another coating film on the dried coating film and dryang 
the coating film are repeated to obtain a coating film 
having a desired thickness and, then, the coating film is 
fired. 

18. The production method of a thin film 
capacitance element as set forth in claim 15, wherein 
after drying and performing preliminary firing on said 
coating film, steps of forming still another coating film 
on the preliminarily fired coating film and drying and 
performing preliminary firing on the coating film are 
repeated to obtadLn a coating film having a desired 
thickness and, then, the coating film is fired. 

19. The production method of a thin film 
capacitance element as set forth in claim 15, wherein 
steps of drying said coating film, performing preliminary 
filing and, then, firing are repeated to obtain a coating 
film having a desired thickness. 

20. The production method of a thin film 
o^>acitance element as set forth in any one of claims 15 
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19, wherein a teiqperattixe of firing said csoaUng film 
is 700 to 900^C, which is a teinperatuxe of crystallizing 
said coating film. 

21* The production method of a thin film 
oapacitanoe elemfiuit as set forth in any one of claims 16 
to 20, wherein a temperature of drying said coating film 
is from the room temperature to 400*^0 • 

22. The production method of a thin film 
capacitance element as set forth in any one of claims 16/ 
18, Id and 20, wherein a temperature of performing 
preliminary firing on said coating film is 200 to VOO^'C. 

23. The production method of a thin film 
capacitance element as set forth in any one of claims 15 
to 22, wherein coating, drying and/or preliminary firing 
are repeated, so that a film thickness of said coating 
film after firing becomes 200 nm or thinner. 

24 . The production method of a thin film 
capacitance element as set forth in any one of claims 15 
to 23, wherein after forming said dielectric thin film, 
an upper portion electrode is formed on said dielectric 
thin film, and thermal processing is perfoxmed after that- 
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the air or in the oxygen e.tenosphece. 



